Video S1. Euglena cells swim randomly between a pair of electrodes in a microfluidic channel when no electric field was applied. Black areas on the left and right correspond to electrodes. Video S2. Temporal (OFF-ON-OFF) control of electro-orientation of Euglena cells. At the beginning (0 s), Euglena cells are swimming randomly since no electric field was applied. As soon as the electric field (20 Vp-p, 0.5 MHz) is applied (at~1 s), the random swimming of Euglena cells switches to bidirectional swimming. When the electric field is removed (at~11 s), they return to random swimming. Black areas on the left and right correspond to electrodes. Video S3. Dynamic control of the electro-orientation direction of Euglena cells in a microfluidic environment with temporal control of electric field directions by changing the combinations of electrodes applied with voltages (20 Vp-p, 0.8 MHz). At the beginning (0 s), the angle of the electric field direction (alignment angle of oriented Euglena cells) is 45°with respect to the Figure S1 Selective metallization of Foturan glass surfaces using femtosecond laser direct-write ablation followed by electroless metal plating. Optical microscope images of femtosecond laser ablated pads with different linewidths under different pulse energies (1, 2, and 3 μJ) before electroless plating (dark area in the left panel) and after electroless plating of copper (red area in the right panel). Figure S2 SEM images of laser ablated area on the Foturan glass surface at (a) low magnification and (b) high magnification. In selective metallization process, generation of sufficient roughness by the laser ablation allows the copper atoms precipitated in the solution to be adhesively captured. Roughened surface can be clearly observed in Figure S2 . Aggregated-particle like structures can be found in Figure S2b .
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CAPTIONS FOR SUPPORTING VIDEOS
Video S1. Euglena cells swim randomly between a pair of electrodes in a microfluidic channel when no electric field was applied. Black areas on the left and right correspond to electrodes. Video S2. Temporal (OFF-ON-OFF) control of electro-orientation of Euglena cells. At the beginning (0 s), Euglena cells are swimming randomly since no electric field was applied. As soon as the electric field (20 Vp-p, 0.5 MHz) is applied (at~1 s), the random swimming of Euglena cells switches to bidirectional swimming. When the electric field is removed (at~11 s), they return to random swimming. Black areas on the left and right correspond to electrodes.
Video S3. Dynamic control of the electro-orientation direction of Euglena cells in a microfluidic environment with temporal control of electric field directions by changing the combinations of electrodes applied with voltages (20 Vp-p, 0.8 MHz). At the beginning (0 s), the angle of the electric field direction (alignment angle of oriented Euglena cells) is 45°with respect to the Figure S1 Selective metallization of Foturan glass surfaces using femtosecond laser direct-write ablation followed by electroless metal plating. Optical microscope images of femtosecond laser ablated pads with different linewidths under different pulse energies (1, 2, and 3 μJ) before electroless plating (dark area in the left panel) and after electroless plating of copper (red area in the right panel).
Figure S2 SEM images of laser ablated area on the Foturan glass surface at (a) low magnification and (b) high magnification. In selective metallization process, generation of sufficient roughness by the laser ablation allows the copper atoms precipitated in the solution to be adhesively captured. Roughened surface can be clearly observed in Figure S2 . Aggregated-particle like structures can be found in Figure S2b . horizontal axis. Then (at~5 s), the angle changes to 0°(the horizontal axis). Finally (at~13 s), the angle changes to − 45°r elative to the horizontal axis.
Video S4. Euglena cells swim randomly in the window area on the middle X-Y plane of a microfluidic channel integrated with a pair of electrodes with square outlines on the top and bottom of interior walls of a microchannel when no electric field was applied. The imaging area was about 160 × 120 μm.
Video S5. Z-directional control of Euglena cell motions when an electric field (20 Vp-p, 0.8 MHz) was applied between the top and bottom electrodes with square outlines in the microfluidic environment. The imaging area (ca. 160 × 120 μm) was located on the middle X-Y plane of the microfluidic channel. In 1 min, about 45 cells oriented along the z-direction to swim were successfully observed. Each frame was selected from the recorded videos with an interval of~10 s. The number of frames selected from the recorded videos was over 10 for each applied voltage. ; observation area ≈160 × 120 μm.
